Robotic thyroidectomy has been a good option in the treatment of benign and early stage differentiated thyroid cancers, with several functional benefits. In the last few years, many surgeons have established their own robotic thyroidectomy techniques, and published many reports on the feasibility, safety and benefits of their robotic procedures. Although there are many different surgical techniques, robotic thyroidectomy can be classified according to the different means of remote access to the thyroid gland. Each method has advantages and disadvantages, and surgeons have modified each procedure in an effort to eliminate its shortcomings. With the remarkable innovation of robotic instruments and patient selection based on the appropriate indications, robotic thyroidectomy may usher a paradigm shift for thyroid surgery in the near future.
INTRODUCTION
Each method has its own advantage, however, each also has shortcomings. This article reviews the various robotic thyroidectomy procedure, describes their pros and cons, and offers methods to remedy their weaknesses.
ROBOTIC THYROIDECTOMY
The thyroid glands are located in a relatively limited space, surrounded by the trachea, esophagus, and major blood vessels including the common carotid artery (CCA) and internal jugular vein (IJV). (24) The surgical principle of the robotic thyroidectomy is the same as that of the conventional open thyroidectomy. However, the head and neck area has no natural body cavity. Therefore, the extra-cervical robotic thyroidectomy must involve artificial tunneling toward the thyroid glands. (2, 3, (24) (25) (26) Many types of robotic thyroidectomy have been reported, 74 • Korean J Endocr Surg 2015;15:73-78 journal.kates.or.kr and they can be classified into four major maneuvers, according to the access route to the thyroid glands: the trans-axillary approach (TAA), the bilateral axillo-breast approach (BABA), the retroauricular approach (RAT) and the trans-oral approach. (2, 3, 5, 7, (25) (26) (27) A sufficient working space is most important factor for successful robotic thyroidectomy. (3, 24) Maintenance of the working space can be classified under two major ways.
The first way is continuous carbon dioxide (CO2) gas insufflation method, which is used in the bilateral axillobreast approach and the trans-oral approach. (2, 5, 25, 27) This method has a number of advantages, including a smaller incision, a shorter learning curve in making the working space by blunt dissection, and no needs for extra-devices to maintain the working space. (5, 25, 27 ) The second method is by placing a self-retaining external retractor after creating the working space under direct vision. This method is used in the transaxillary approach and the retroauricular approach. (7, 26) This method has the merits of a stable working space with clean view and no CO2 gas-related complications, such as hypercapnia, subcutaneous emphysema, and air embolisms. (7, 26) VARIOUS APPROACHES: THE ADVANTAGES, DISADVANTAGES, AND MODIFICATIONS THAT REDUCE SHORTCOMINGS
Trans-axillary approach robotic thyroidectomy
The gasless TAA approach to robotic thyroidectomy was first introduced by Kang et al. in 2007 . (7) The patient is placed the supine position with the neck extended. (7, 22) The lesion side arm is raised and fixed to achieve the shortest distance between the axilla and thyroid glands. (7, 22) A 5∼6 cm incision is made along the lateral border of the pectoralis major muscle, a subplatysmal skin flap is prepared from the axilla to the anterior neck. (7, 22) The dissection is performed through the avascular space between the two SCM muscle branches and beneath the strap muscles. (7, 22) The external retractor is placed to maintain the working space, and then the thyroidectomy proceeds. 
1) Pros
(1) In TAA robotic thyroidectomy, the strap muscle is lifted by an external retractor. Therefore, the surgeon can make the best use of the three robotic instruments for the traction, countertraction, and dissection, and can obtain the optimal dissection plane. 
